Unusual binding of Grb2 protein to a bivalent polyproline-ligand immobilized on a SPR sensor: intermolecular bivalent binding.
The Grb2 adapter protein is involved in the activation of the Ras signaling pathway. It recruits the Sos protein by binding of its two SH3 domains to Sos polyproline sequences. We observed that the binding of Grb2 to a bivalent ligand, containing two Sos-derived polyproline-sequences immobilized on a SPR sensor, shows unusual kinetic behavior. SPR-kinetic analysis and supporting data from other techniques show major contributions of an intermolecular bivalent binding mode. Each of the two Grb2 SH3 domains binds to one polyproline-sequence of two different ligand molecules, facilitating binding of a second Grb2 molecule to the two remaining free polyproline binding sites. A molecular model based on the X-ray structure of the Grb2 dimer shows that Grb2 is flexible enough to allow this binding mode. The results fit with a role of Grb2 in protein aggregation, achieving specificity by multivalent interactions, despite the relatively low affinity of single SH3 interactions.